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Key Technologies of Urban Express Line Transportation Organization for

Rapid Arrival-Taking Chengdu Rail Transit Line 19 as an Example

ZHAO Yi, XIANG Hong
(China Railway Eryuan Engineering Group Co., Ltd., Chengdu 610031)

Abstract: To investigate how urban express lines can achieve “rapid arrival” and enhance their service level and public transit

attractiveness, this paper uses Chengdu Rail Transit Line 19 as a case study to examine key technologies in transportation
organization oriented toward rapid arrival. Under Chengdu’s dual-airport configuration of “one city, two airports, ” the Chengdu

Rail Transit Line 19, which achieves “30-minute rapid connectivity between dual airports, ” represents an exemplary case of

rapid arrival for urban express lines. Facing a 66.7 km operating distance between the two airports and a composite functional
positioning, Chengdu Rail Transit Line 19 innovatively adopts the following key train operation technologies to achieve rapid
inter-airport connectivity: Completing the design of a “one-line separation and three-line through operation” scheme among
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Lines 17, 18, and 19 to ensure the feasibility of direct train service between the two airports; increasing the maximum operating
speed of the urban AC A-type trains from 140 km/h to 160 km/h, thereby creating better conditions for 30-minute direct
connectivity between the dual airports; maintaining high-speed operation of direct trains by increasing their passing speed

through stations to 160 km/h and introducing No. 42 turnouts. Through a systematic review of these innovative technologies,
this paper identifies five key design insights for achieving rapid arrival in urban express line transportation organization:
Advance planning to ensure cross-line operation capabilities; unified scheduling of cross-line operating lines; new approaches

to speed enhancement for urban A-type vehicles; favorable conditions for increasing express train passing speeds; and cautious

introduction of No. 42 turnouts into underground projects.

Keywords: urban express line; through operation; direct train; urban A-type vehicle; full speed station passing; No.42 turnout
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Figure 1 Planning diagram of Lines 17, 18, 19
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X0 J R e 40 78 K 1 2 i 1 ) 8
WL PRG i R R T 2%,
3.5 42 SEREEIIAMTIIE

19 ST IRTEH N TREGIN 42 5387, DUE ok
WML HIE A wid k. 42 SIEF 4K 1572 m, &
KL 49.192 m, S EPARM R 13.2t, TEZ,
WETE XA, HAFARZ, FEAHUE TR 5 4 M 345
K, il Rk )38 2 1 e is i 7 RS B YRR T
%o 19 FLjit T 42 538 7 5B A Rk B AT i
PRI, EE I E R R A H R R ST
B, AHPR A2 Fas i PR 4= Joid b 5 Tl i 44w B
R350 m 1%k, LRI i 2 5 v 5 e S BB A 1
AR PRI, S IR XS 19 5 AT AN BO AT T8 M
&l

AL, 42 ‘ST 5 I NIk~ TR L A )
MBS, B TR TR sh, hin 7iE
BYEY IS TR BRI, 7E 5 S T R Ak Y
SRINESTE A ENiNF i
4 ohif

ASLHIGE TR e “ PUE R IX— A% HAR, B

18  URBAN RAPID RAIL TRANSIT

JRHRFIEAZTE 19 524 TR, RGN 17
PREAE KB . A DIREENL T Iy s al “ pRog £k ”
TR IZ A PO . 19 TEAEIRIXS 66.7 km
IEEERES, XL 30 min BIIE 7 A HATIN ] H
PRERE, SR T AL GU I AR A MR tbr . 7R
ML Rl T AR R, T L “#5 Ek BY
WIEHE . FMAGIEE. i sic e A0 mis
A LRBEBA o ZHARTT BRI SHE T 19 T2k
TR T2 KB UIAIRER B L5 DI RER L, BT
BB T —ER& RGN W IEB IR BT,

N SEBLHT ISR IR “ PRI RIL” HAR, TRATA
MEHREAR: OMRITEATA R, #hlREs iz s 1
TREAMS RGGAN: QBES WL, REZE
P REAT 42 4 @i A RIASEHE N, BRAR TR
S NI @G BRI MR, T
HRATIS ), WO AF 42 5 18 75 SRk TR,
YA A i S AR o A SO B 45 B T TR PR BTA
AR &S A B AR 5 BT R s, RRK IR
AR PR 2 75 SR A T bR F ) s BEBRAYE 1 i
MB% .,



/o] [RB ZYIX A T (R 215 i R R AR —— I BB B XA 19

S0/

P

(1]

FRIR. PRARHLIE B8 19 5 & B ALK X7 5 SR8k []].
aBAH L 32, 2023, 4(19): 40-42

Zhang Qing. Design innovation and practice of double
airport direct access for Chengdu rail transit line 19[J]. 1,
2023, 4(19): 40-42.

Lk, Au, fm, 4. 2020 5P BHuE 3GERLY KA
TR B R 32 A []]
1-6.

. AR B AE, 2020, 33(6):

Lu Fang, Zhou Xu, Qiao Yingli, et al. China’s airport rail
lines in 2020: statistics and analysis of cooperative opera-
tion[J]. Urban rapid rail transit, 2020, 33(6): 1-6.
B4, kR FAREXAT AR R a9 )], 4K
1k, 2014, 31(8): 101-104.

i TR

Xiang Hong. The establishment of the express/slow metro
train organization mode’s research system[J]. Journal of
railway engineering society, 2014, 31(8): 101-104.

T3 He B S8 AT F A8 LR ARG A BT 5 5 R M.
AR R, 2022: 74-104.

T A8 5 .
b
Chen Fugui. Innovation and practice of metropolitan rapid
rail transit organization design[M]. Beijing: China Commu-
nications Press, 2022: 74-104.

M, R HIE S8 P g ARAT AR

R[] 4 %3, 2025, 47(1): 149-155.

A48T, BA .
bhid i 5 %
Chen Yang, Chen Fugui, Wen Nianci. Overtaking modes of
fast and slow trains in urban rail transit[J]. Railway transport
and economy, 2025, 47(1): 149-155.

W EMR, Eit, W, AN REEE R IFMLEE
89 7 AP R[)]. AR He s A, 2020, 33(6): 84-90.

Yang Zhicheng, Dong Ruling, Jia Peng. Method of selecting
the speed target value for the new airport express train[J].
Urban rapid rail transit, 2020, 33(6): 84-90.

K, Bl W IRPEIIG &K F R AP R[)].
AR P A ALE, 2016, 29(4): 20-23.

[10]

Xu Chengyong, Li Meng. Vehicle selection of new airport
express in Beijing[J]. Urban rapid rail transit, 2016, 29(4):
20-23.
X Wi4s, E3, EAEK. 160 km/h A & PRI L 5
RAFFL[I]. AR Hedh i@, 2024, 37(1): 88-94.
Liu Xinming, Wang Jian, Wang Jiaging. Key technologies
of 160 km/h urban rail express gauge[J]. Urban rapid rail
transit, 2024, 37(1): 88-94.
BIEG. TIRGR) R PNT F 12 E PR X TAATIEA AL
HATHEJE R FT A R TR )R KL 1],
Sk AR IR, 2025, 69(12): 17-24.
Zhou Hongchang. Study on overtaking stations and over-
taking speed schemes under operation and organization
mode of fast and slow trains in suburban railways: a case study
of Dazu line of Chongqing suburban railway[J]. Railway
standard design, 2025, 69(12): 17-24.
RAVAR. Peld 512 B A LAARE X T 3 T $hid S8 AT SE AL
K F QR AT R[], SR AR, 2022, 66(12):
56-60.
Song Zhongzhong. Research on inclusive design of over-
taking station lines arrangement scheme under the mode
of express and normal train operation organization[J]. Rail-
way standard design, 2022, 66(12): 56-60.
PRAR T IR T HLE S aE 25 LRI 5 25 (2018 BR)[R]. AR AR
AT IR G AR E R 2, 2018.
w5, F.ORAPEI £
& IAFNEN FEMRFFR[T]. A5 =R(9)]), 2023,
37(4): 539-545.

Bk, BEAR, ARAT I 3k 55

Chang Xinliang, Zeng Zhen, Bi Haiquan, et al. Field mea-
surements of aerodynamic pressures on platform screen
doors at the overtaking station of Chengdu rail transit[J].
Refrigeration and air conditioning, 2023, 37(4): 539-
545.

(k% £3#4)

URBAN RAPID RAIL TRANSIT 19



